Preserving hepatic artery flow during portal triad blood inflow occlusion improves remnant liver regeneration in rats after partial hepatectomy.
In the present study, we compared preservation of the hepatic artery flow during liver blood inflow occlusion with total portal triad blood flow clamping (the Pringle maneuver) to examine their effects on liver regeneration in rats after partial hepatectomy. Male Wistar rats were randomized to a control group (without hepatic inflow occlusion), an occlusion of the portal triad (OPT) group (OPT for 30 min under portal blood bypass), and an occlusion of the portal vein (OPV) group (OPV only for 30 min under portal blood bypass). All the rats underwent partial hepatectomy at the end of hepatic blood control. Liver regeneration was assessed on days 3 and 7 after hepatectomy. Liver damage, extracellular signal-regulated kinase-1/2 activation, and cytokine expression of the remnant liver in the first 24 h after hepatectomy were also assessed. Significantly greater liver regeneration, at a level similar to that of the control group, as indicated by the percentage of the initial liver weight, proliferating cell nuclear antigen and Ki-67 labeling indexes, and technetium-99m galactosyl human serum albumin liver uptake, was observed in the OPV group on day 3 after hepatectomy (P < 0.05 versus the OPT group). Liver damage, as represented by alanine aminotransferase and aspartate aminotransferase measurement and histopathologic examination, was substantially alleviated in the OPV group compared with the OPT group. In contrast to the control and OPV groups, the OPT group had markedly increased extracellular signal-regulated kinase-1/2 activation, heat shock protein 70, and interleukin-6 expression in response to ischemia and partial hepatectomy. Our results have indicated that compared with the Pringle maneuver, clamping the portal vein while preserving the hepatic artery flow during partial hepatectomy is better for remnant liver regeneration at an early posthepatectomy stage.